We have studied the structural and magnetic properties of samples consisting of magnetite particles dispersed in kerosene. The particles were prepared by precipitating in ammonia a solution containing Fe3+ and Fe2+. The resulting particles were covered with oleic acid and then dispersed in kerosene with different concentrations of the magnetic phase (thus, all our samples had identical particle size distribution). The structural characterization of the samples was performed by means of X-ray diffraction (XRD) whereas the morphologic study was canied out using transmission electron microscopy (TEM). Magnetic measurements were obtained by means of a SQUID magnetometer in the temperature range from 5 up to 300 K. According to our XRD and TEM data, the average particle grain and diameter were of the order of 8 nm. The low field temperature dependence of the magnetization, measured after zero field cooling (ZFC) and low field cooling (FC) processes, evidenced i) the occurrence, in the ZFC curves, of a very broad maximum, taking place at temperatures in the range from 75 up to 150 K (this maximum was only slightly affected by the volume concentration of magnetite particles), ii) the presence in the ZFC curves (with clear indications of it in the FC ones) of a sharper peak having onset at a temperature of 225 K and being independent of the magnetite concentration (the actual shape of this second peak was strongly influenced by the particle concentration and, in the case of the more diluted samples, exhibited some structure). The coercivity of our samples was i) approximately independent of the particle concentration and, ii) decreased with the increase of temperature, following a T1/2 law (typical from sets of well oriented particles), to become indistinguishable from zero at temperatures above 175 K. From these results we conclude that i) the low temperature broad maximum in the ZFC curves is related to a superparamagnetic blocking process (rotation of the magnetic moment with respect to the particle axes), ii) the maximum taking place at temperatures above 225 K is associated to field induced particle rotations' (this point is supported by the decrease of the kerosene viscosity' taking place at temperatures above ca. 230 K) and iii) the dipolar interactions between magnetite particles have a magnetizing effect resulting in a detectable degree of particle orientation. Biocompatible magnetic fluids, designed for use in protein purification applications, have been prepared and characterised. Superparamagnetic particles of maghemite of the order of 100 in diameter were made by co-precipitation of femc and ferrous chlorides in a sodium hydroxide solution, and were subsequently coated with aminosilane. Dispersion of these particles in water formed stable solutions. The magnetic and structural properties of a series of dispersions, prepared using different initial ratios of ferrous to ferric ions, were investigated. Particle morphologies and size distributions were determined via atomic force microscopy, dynamic light scattering and SQUID magnetometry. 57 Fe Mossbauer experiments were performed to monitor changes in magnetic and structural properties at a local level. These results enabled the interpretation of zerofield cooled and initial magnetisation studies of other effects such as superparamagnetic relaxation and inter particle interactions of the dispersions as a function of concentration and ionic strength.
We have studied the structural and magnetic properties of samples consisting of magnetite particles dispersed in kerosene. The particles were prepared by precipitating in ammonia a solution containing Fe3+ and Fe2+. The resulting particles were covered with oleic acid and then dispersed in kerosene with different concentrations of the magnetic phase (thus, all our samples had identical particle size distribution). The structural characterization of the samples was performed by means of X-ray diffraction (XRD) whereas the morphologic study was canied out using transmission electron microscopy (TEM). Magnetic measurements were obtained by means of a SQUID magnetometer in the temperature range from 5 up to 300 K. According to our XRD and TEM data, the average particle grain and diameter were of the order of 8 nm. The low field temperature dependence of the magnetization, measured after zero field cooling (ZFC) and low field cooling (FC) processes, evidenced i) the occurrence, in the ZFC curves, of a very broad maximum, taking place at temperatures in the range from 75 up to 150 K (this maximum was only slightly affected by the volume concentration of magnetite particles), ii) the presence in the ZFC curves (with clear indications of it in the FC ones) of a sharper peak having onset at a temperature of 225 K and being independent of the magnetite concentration (the actual shape of this second peak was strongly influenced by the particle concentration and, in the case of the more diluted samples, exhibited some structure). The coercivity of our samples was i) approximately independent of the particle concentration and, ii) decreased with the increase of temperature, following a T1/2 law (typical from sets of well oriented particles), to become indistinguishable from zero at temperatures above 175 K. From these results we conclude that i) the low temperature broad maximum in the ZFC curves is related to a superparamagnetic blocking process (rotation of the magnetic moment with respect to the particle axes), ii) the maximum taking place at temperatures above 225 K is associated to field induced particle rotations' (this point is supported by the decrease of the kerosene viscosity' taking place at temperatures above ca. 230 K) and iii) the dipolar interactions between magnetite particles have a magnetizing effect resulting in a detectable degree of particle orientation. Biocompatible magnetic fluids, designed for use in protein purification applications, have been prepared and characterised. Superparamagnetic particles of maghemite of the order of 100 in diameter were made by co-precipitation of femc and ferrous chlorides in a sodium hydroxide solution, and were subsequently coated with aminosilane. Dispersion of these particles in water formed stable solutions. The magnetic and structural properties of a series of dispersions, prepared using different initial ratios of ferrous to ferric ions, were investigated. Particle morphologies and size distributions were determined via atomic force microscopy, dynamic light scattering and SQUID magnetometry. 57 Fe Mossbauer experiments were performed to monitor changes in magnetic and structural properties at a local level. These results enabled the interpretation of zerofield cooled and initial magnetisation studies of other effects such as superparamagnetic relaxation and inter particle interactions of the dispersions as a function of concentration and ionic strength. To get the fundamental characteristics of magnetohydrodynamics is very important, because in-mold electromagnetic stirring' is realized to get high quality steel. We researched the magnetohydrodynamic calculation to estimate the realized data from the measurement. At first, we compared the calculation velocity and measurement velocity in the pot mold. They have good agreement, though the calculation data depend upon the procedure after flow dynamic calculation. Next, we compared the materials of molten metal such as molten steel, mercury and fused metal. Since the molten steel is very difficult to get the measurement data, which is most important for us, we often estimate the magnetohydrodynamic characteristics through the measurement data from the mercury or fused metal. The calculation data show that the molten steel has the highest speed, though the fused metal has the lowest speed. Lastly, we compare the fluid dynamic characteristics between the pot mold and the endless mold. Though the realized mold is endless one, the experimental mold is pot one. After we get the measurement data from the pot mold, we must estimate the characteristics of the endless mold. The calculated data show that the velocity of the pot mold near meniscus level is larger than the one of the endless mold, because the endless mold has the turned over flow from the fixed bottom in the pot mold.
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